All calculations were carried out with Gaussian09 1 at the DFT(M06) level. [2][3][4] Geometries were fully optimized without any geometry or symmetry constraints by using the double- 6-31G** basis set 5,6 (C, N, O and H) with LANL08(f,d) quasi-relativistic pseudo-potentials on the heaviest atoms (metal, Cl and P). 7 Frequencies were computed analytically in order to classify all stationary points as either minima (reactants and products) or saddle points (transition states) in the potential energy surface. These calculations were also used to estimate the thermochemistry, including the zero-point, thermal and entropy energies, T. The nature of the transition states was further confirmed by means of IRC calculations. 8,9 Potential energies were refined by means of single point calculations with the triple- 6-311++G** basis set with LANL08(f) pseudo-potentials on the metal atoms (E). [5][6][7] The single point coupled-cluster calculations were performed at the CCSD(T) level 10-14 with the cc-pVTZ basis set for all elements except the metal, which was described with the cc-pVTZ-PP (E). [15][16][17] Spin densities and NLMOs were obtained from NBO analysis (version 5.9). 18 Deletion calculations with NBO showed that the total energy of the system changes by 20.2 and 8.2 kcal mol -1 in the free tacn and [Ir(tacn)(Cl) 3 ] systems (7), respectively, when the N(LP) → *(C-H) interaction is supressed. All relative energies discussed in the text were obtained from G, which was calculated by adding the thermochemistry energies (T) to the triple- potential energies (E). The influence of the nature of the DFT functional on G ‡ was explored for complexes 2, 7 and 8 by means of single point calculations with the PBE0, 19 TPSSh 20 and B3LYP 21 +GD3 22 functionals (Table S1 ).
Fig. S1 Plot and linear regression of G ‡ vs. RSE (kcal mol -1 ).
Fig. S2
NLMOs (natural localized molecular orbitals) of the *(C-H) orbitals in free tacn ( 1 ) and
[Ir(tacn)Cl 3 ] ( 2 ) from NBO analysis.
Fig. S3
Optimized geometries of the Mg-TEA complex, 9 (left), and the TS for H abstraction by the cumyloxyl radical (right). Pt/bpym -CH(NR) -12. 1 -11.3 -11.5 -12.5 Optimized Energies and Geometries (RSE)
Influence of the DFT Functional on G ‡
Optimized energies (G, in hartrees) and geometries (Å) of all species used in the calculation of the RSE. 
